Introduction {#Sec1}
============

The monotone inclusion problem is very important in many areas, such as convex optimization and monotone variational inequalities, for instance. Splitting methods are very important because many nonlinear problems arising in applied areas such as signal processing, machine learning and image recovery which mathematically modeled as a nonlinear operator equation which this operator can be consider as the sum of two nonlinear operators. The problem is finding a zero point of the sum of two monotone operators; that is, $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \text{find }z\in H \text{ such that }0\in(A+B)z, $$\end{document}$$ where *A* is a monotone operator and *B* is a multi-valued maximal monotone operator. The set of solutions of ([1](#Equ1){ref-type=""}) is denoted by $\documentclass[12pt]{minimal}
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                \begin{document}$T = A + B$\end{document}$ (see \[[@CR6]\] and the references therein). The methods for solving the problem ([1](#Equ1){ref-type=""}) have been studied extensively by many authors (see \[[@CR4], [@CR6]\] and \[[@CR9]\]).

In 1997, Moudafi and Thera \[[@CR10]\] introduced the iterative algorithm for the problem ([1](#Equ1){ref-type=""}) where the operator *B* is maximal monotone and *A* is (single-valued) Lipschitz continuous and strongly monotone such as the iterative algorithm $$\documentclass[12pt]{minimal}
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On the other hand, Nakago and Takahashi \[[@CR11]\] introduced an iterative hybrid projection method and proved the strong convergence theorems for finding a solution of a maximal monotone case as follows: $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \textstyle\begin{cases} x_{0}=x \in H, \\ y_{n}=J_{r_{n}}(x_{n}+f_{n}), \\ C_{n}=\{z\in H: \Vert y_{n}-z \Vert \leq \Vert x_{n}+f_{n}-z \Vert \}, \\ Q_{n}=\{z\in H: \langle x_{n}-z,x_{0}-x_{n}\rangle\geq0\}, \\ x_{n+1}=P_{C_{n}\cap Q_{n}}(x_{0}), \end{cases} $$\end{document}$$ for every $\documentclass[12pt]{minimal}
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                \begin{document}$n\in\mathbb{N}\cup\{0\}$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r_{n}\subset(0, \infty)$\end{document}$. They proved that if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\liminf_{n\rightarrow\infty}r_{n}>0$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\lim_{n\rightarrow\infty} \Vert f_{n} \Vert =0$\end{document}$, then $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{n}\rightarrow z_{0}=P_{A^{-1}(0)}(x_{0})$\end{document}$. Furthermore, many authors have introduced the hybrid projection algorithm for finding the zero point of maximal monotones such as \[[@CR12]\] and other references. Recently, Qiao-Li Dong *et al.* \[[@CR13]\] introduced a new hybrid projection algorithm for finding a fixed point of nonexpansive mappings. Under suitable assumptions, they proved that such sequence converge strongly to a solution of fixed point *T*. Moreover, by using a shrinking projection method, Takahashi et al. \[[@CR14]\] introduced a new algorithm and proved strong convergence theorems for finding a common fixed point of families of nonexpansive mappings.

In this paper motivated by the iterative schemes considered in the present paper, we will introduce two iterative algorithms for finding zero points of the sum of an inverse-strongly monotone and a maximal monotone operator by using hybrid projection methods and shrinking projection methods. Under some suitable conditions, we obtained strong convergence theorems of the iterative sequences generated by the our algorithms. The organization of this paper is as follows: Section [2](#Sec2){ref-type="sec"}, we recall some definitions and lemmas. Section [3](#Sec3){ref-type="sec"}, we prove a strong convergence theorem by using hybrid projection methods. Section [4](#Sec4){ref-type="sec"}, we prove a strong convergence theorem by using shrinking projection methods. Section [5](#Sec5){ref-type="sec"}, we report a numerical example which indicate that the hybrid projection method is effective.

Preliminaries {#Sec2}
=============

In this paper, we let *C* be a nonempty closed convex subset of a real Hilbert space *H*. Denote $\documentclass[12pt]{minimal}
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Lemma 2.1 {#FPar1}
---------
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Lemma 2.3 {#FPar3}
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Lemma 2.4 {#FPar4}
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Hybrid projection methods {#Sec3}
=========================

In this section, we introduce a new iterative hybrid projection method and prove a strong convergence theorem for finding a solution of the sum of an *α*-inverse-strongly monotone (single-value) operator and a maximal monotone (multi-valued) operator.

Theorem 3.1 {#FPar5}
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Corollary 3.2 {#FPar7}
-------------
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Shrinking projection methods {#Sec4}
============================

In this section, we introduce a new iterative shrinking projection method and prove a strong convergence theorem for finding a solution of the sum of an *α*-inverse-strongly monotone (single-value) operator and a maximal monotone (multi-valued) operator.
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Numerical results {#Sec5}
=================
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Conclusions {#Sec6}
===========

We have proposed two new iterative algorithms for finding the common solution of the sum of two monotone operators by using hybrid methods and shrinking projection methods. The convergence of the proposed algorithms is obtained and the numerical result of the hybrid iterative algorithm is also effective.
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